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Hydac System GmbH, Industri e g e biet, 66280 Sulzbach/Saar 
D e vice for Controlling and Actuating a Vibrating Mechanism 



The present invention relates to a device for controlling and actuating a vibrating 

mechanism, especially for soil tamping machines. 

Background of the Invention 

Soil tamping machines, such as^ for example^ intemal combustion engine-driven vibrating 
plates, which can be moved by hand on construction sites^^i ^. For controlling the vibration 
mechanism which acts acting on the vibrating plate, feave-centrifugal clutches which can be 
electrically shut off via the-a^corresponding operating switch. Furth e rmor e , th e s e These soil 
tamping machines have a drive which makes it possible to move forward or backward by mass 
displacement, and to vibrate in place by m e ans of the vibration mechanism and vibrating plate in 
ord e r t o deposit^, for example^ loose bulk or lump material as part of a ground covering on a 
corresponding substructure.. As a result of electrical control via the operating switch^ an 
independent electrical system with a battery part is necessar y and with r e spec t . Due to the 
sensitivity of the electronic and electrical components to mechanical stress, operating disruptions of 
the electrical system^ and thus^ of the soil tamping machine are possible, for example^ when an 
electrical cable or a corresponding contact detaches. 

On th e basis of this prior art, th eSummarv of the Invention 

An object of the present invention is to devis eprovide a device for controlling and actuating 

a vibration mechanism in a soil tamping machine whieh -that does not have the describ e d 
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disadvantages of the prior art, and that , especially even under severe operating conditions^ reliably 
enables control of the vibration mechanism. 

This object is basically achieved by a device vyith th e featur e s of claim 1 in its e ntir e ty, 

The d e vic e as claimed in th e inv e ntion is provided v^ith a hydraulic pump which drives a 

hydraulic motor which int e ract s interacting with the vibration mechanism as part of a hydraulic 
circui t to which in th e . In a secondary branchy a pressure regulator is connected to the hydraulic 
circuit w hich can be controlled by a hydraulic switching means.. With this configuratio n of f e atur e s , 
a purely hydraulic solution is implemented which manages without electrical current for controlling 
and turning off the vibration mechanism.^ Based on the purely hydraulic solution, operating 
reliability is largely ensured and th e . The hydraulic solution can noneth e less be implemented in a 
cost-effective way.^ Additional, heavy batteries can likev^se be omitted in this respect.^ Due to the 
very high volumetric flow of the hydraulic pump of 40 1/min and more in practical operation, the 
solution as claimed in th epresent invention calls for a pressure regulator which controls controlling 
the main volumetric flo w, and th e . The p ressure regulator can be controlled by way of a switching 
means which, integrated in a space-saving manner, for example^ in the handle part of the soil 
tamping machine, enables reliable hydraulic control in a space-saving manner, since only a small 
amount of fluid, controlled by the hydraulic switching means, is necessary to control the pressure 
regulator. 

In one especially preferred embodiment of the device as claim e d in of the present invention, 
provision is mad e such that two opposing control spaces of the switching means, especially in the 
form of a 2/2-way valve, can be connected to each other to carry flui d, pr e ferably provision 
fiirth e rmor e b e ing mad e such tha t . Preferably, the switching means has an energy storage device, 
especially in the form of a reset spring which tries to hold the switching means in its "off* position. 
If during operation of the vibration mechanism for some reason an emergency "off function must 



wo 2005/09316 4 



PCT/EP2005/Q02156 3 



be triggered, this function takes place supported by way of the two control spaces and the indicated 
reset spring.. The two control spaces of the switching means are unpressurized in the emergency 
"off" fimction. 

In one especially preferred embodiment of the device as claimed in th e of the present 
invention, the system pressure is lowered via a pressure reducing valv e and thu s . Thus, the control 
pressure is kept ready for the actual driving of the soil tamping machine. 

Other advantageous e mbodim e nts ar e th e subj e ct matte r objects, advantages and salient 
features of the other dependent claims. 

Th e d e vic e as claimed in th e p resent invention for controlling and actuating a vibration 

mechanism w ill b ebecome apparent from the following detailed below using th e description, 
which, taken in conjunction with the annexed drawing s. Th e figur e s are , discloses a preferred 
embodiment of the present invention. 

Brief Description of the Drawings 

Referring to the drawings which form a part of this disclosure: 

FIG. 1 is a schematic and not to scal e . 

FIG. 1 shows in th e form of a hydraulic circuit diagram -fee -of a control and actuating 
device as claim e d in th e for a vibration mechanism according to an embodiment of the present 
invention; 

FIG. 2 -sbew sis a front elevational view partially in arsectio n, partially in a front \d e w, _ of 
the top end of an operating handle for handling a manually movable soil tamping machine with a 
vibrating plate^ including the switching means ^ of FIG. 1: and 
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FIGS. 3 and 1 show are enlarged, partial and front elevational views, partially in section of 
the switching means shown in FIG. 2 in a circle sectional vi e w in an e nlarg e m e nt^ onc e in the 
op e rating position emergency "ofPVene e" position and in the op e rating position "operation-" 
position, respectively . 

Detailed Description of the Invention 

FIG. 1 shows in the form of i§_a hydraulic cu^cuit diagram of the overall device for 
controlling and actuating the vibration mechanism or vibrator 10 with a hydraulic pump 12 which 
ean-be-driven by an internal combustion engine (engine 14)._ The hydraulic pump 12 is part of a 
hydraulic circuit 16T-the . The hydraulic pump 12 takie^ takes fluid, for example^ in the form of a 
hydraulic medium, from a tank T which is exposed to the ambient pressure^ and in circulation relays 
the fluid to a hydrauUc motor 18 which is designed for driving the vibration mechanism 10.. The 
design of these vibration mechanisms 10 in soil tamping machines is conventional so that it will not 
be detail e d her e describe in detail . 

In the secondary branch 20 to the hydraulic circuit 16^ a conventional pressure regulator 22 
is connecte d which is^ shown in FIG. 1 in its unactuated blocking position. _This pressure regulator 
22 can be controlled by a hydraulic switching means or switch 24. The switching means 24 consists 
e fcomprises a 2/2-way valv e and as illustrat e d . As shown in FIG. 1 is shown^ in the "off and 
emergency "off* position, in which th e r e is a fluid-carrying connection or fluid commxmication is 
established b etween the connecting point N of a control unit d e signat e d as a whol e as 26 and the 
tank T._ In the base position shown in FIG. U the hydraulic switching means 24 th e r e for e is at the 
"off position in which the fluid-carrying input in the form of a connecting point (control 
connection) N of the switching means 24 is relieved to the tank pressure of the tank T.. The 
switching means 24 fiirth e rmo fe-has an energy storage device in the form of a reset spring 28 which 
tries to keep the switching means 24 in or biasing the switch means 24 towards its "off" position 
which is shown in FIG. 1 To actuate the switching means 24 ther e is^ an actuating part 30^vN4iieh 
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moves the switching means from the "off* position shown in FIG. 1 into the operating position in 
which the fluid-carrying path between N and T is blocked. Furthormor e , two J wo opposing control 
spaces 32, 34 of the switching means 24 are connected to each other to carry fluid or in fluid 
communication by way of at least one fluid path 36 and at the same time by way of a groove 88 to 
the control connection N of the control unit 26. 

The pressure regulator 22 on either side has one control mea nmeans 3&-,or 40 e ach which 
are-connected to carry fluid via the control inputs 42, 44 to the fluid input 46 of the pressure 
regulator 22., This input 46 is part of the secondary branch 20. Furth e rmore, th e j nig_second control 
input 44 is provided with a throttle valve 48, preferably with a setting value of 5 bar._ By way of t he 
node point 50^ the connecting point N is connected to the second control input 44 to carry fluids and 
in this way to the pressure limiting valve 52 which ha s having. for example^ a setting value of 175 
bar._ The output of this pressure limiting valve 52 is connected to the tank T to carry fluid via the 
connecting point Ti of the control unit 26._ The output of the pressure regulator 22 also leads to the 
connecting point Ti., The pressure setting value of the indicated throttle valve 48 corresponds 
otherwise to the pressure setting value of a set spring 54 on the pressure regulator 22 which has the 
tendency to keep or to bias the pressure regulator 22 in its closed position shown in FIG. 1 The 
hydraulic pump 12 is connected to the control unit 26 by way of the pxmip connection P to carry 
flui d, and by way of . Bv other connecting points Pi and O of the control unit 26^ the hydrauUc 
motor 18 can be operated on the one hand with the vibration mechanism 10 and on the other hand 
the actual drive 56 with which the soil tamping machine can be moved, specifically both in forward 
travel and in reverse travel, by mass displacement or with th e possibility of standin gthe machine can 
stand in place and then vibratin g vibrate by way of the vibration mechanism 10._ This drive for soil 
tamping machines including a vibration machine with the vibrating plate is conventional so that it 
will no long e r b e d e tail e d h e r e . is not described in detail. For fluid supply of the hydraulic drive 56^ 
it has its own supply circuit 58 with a pressure reducing valve 60 which can be connected to the 
hydraulic circuit 16 with the formation of b y a parallel supply branch by way of M .^ connecting 
point 62.. Thus, the fluid pressure of^ for example^, 180 bar prevailing in the hydraulic circuit 16 can 
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be reduced via the pressure reducing valve 60 to a pressure of 30 bar which is required in the supply 
circuit 58 to actuate the drive 46756. This supply circuit 58 is also closed to the extent that it has a 
return to the tank T (compare FIG. 1). 

For better understanding, the hydraulic switching device as-shown in FIG. 1 is 
detaile ddescribed using a functional sequence.. When the internal combustion engine 14 is started 
up, for example^ electrically or mechanically by hand by m e ans of a hand crank, with its rated 
speed, it drives the hydraulic pump 12 . The pump 12 and th e latt e r supplies the hydraulic circuit 16 
with fluid from the tank T.. In the base position which corresponds to the "off' or emergency "off* 
position, the switching means 24 is located in its passage position shown in FIG. 1 with the 
connection N linked to or in fluid communication with the tank T._ Since in this r e sp e ct th e n in the 
direction of loolcingatF IG. 1 ther e is no pressure is_on the right control input 44, the control means 
38 is actuated via the control input 42 and the pressure regulator 22 is switched into its passage 
position in which the input 46 of the pressure regulator 22 is connected to the tank T via the 
connecting point Ti.. The delivery flow in the hydraulic circuit 16 is then in unpressurized 
circulation to the tank T._ The sv^tching means 24 in the form of the 2/2-valve is held via its reset 
spring 28 in this base position and even when the soil tamping machine (not shown) in turned off 
after the control pressure drop$T-this -. This "off position is automatically switched via the reset 
spring 28. 

In ord e r to To start the vibration mechanism 10 with the vibrating plate, the hydraulic motor 
18 must be controlled.. This control t akes place by the switching means 24 being moved by hand by 
way of the actuating part 30 into its blocked position which corr e spondG corresponding to the 
operation ef -position for the soil tamping machine.. The pressure which now builds up via the 
second control input 44 in conjunction with the bias of set spring 54 provides for tho pr e ssur e 
r e gulator 22 to move tho pr e ssuro r e gulator 22 into its position which is closed in FIG. 1 and in 
which the input 46 is separated from the connecting point Ti by way^the pressure regulator 22. 
Since the pressure regulator 22 works as a slide valve, depending on the pressure situation it is 
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possible for intermediate positions to be assumed between awfully opened position and a^fiiUy 
closed t position. Since at this point both the pressure regulator 22 and alse-the switching means 24 
are in their blocked position, the system pressure of the hydraulic pump 12 is relayed via the 
connecting point 62 to the output T+Pi of the control unit 26 for purposes of driving the hydraulic 
motor 18 for the vibration mechanism 10._ Parallel to this, for controlling the drive 56 the prevailing 
system fluid pressure can be relayed via the pressure reducing valve 60 in this way._ Accordingly it 
would be possible to vibrate with the soil tamping machine in forward or reverse travel at the same 
time with the vibrating plate or vibrating rollers by way of the vibration mechanism 10 for purposes 
of soil tamping.. When the actuation part 30 is actuated for the purpose of an emergency "off*, th^ 
the pump again delivers in unpressurized circulation and the valve of the switching means 24 then 
keeps itself in the emergency "off* position. At the same time-feen^ both vibration and also any 
forward and reverse travel are immediately intermptedr-fei s. This arrangement greatly increases the 
safety of the device as claim e d in th o of the present invention. 

FIG. 2 shows the upper part of a handle which is d e signat e d as a whol e as 64 and which is 
provided on tbe-its free end with a bow-type grip 66 which in . In conjunction with the handle 64^ 
grip 66 allows an operator to move the soil tamping machine, for example^ in the form of a vibrating 
plate tamper, by hand to the intended locations where soil tamping or tamping of material to be 
deposited €ffe-is_to take place.^ This grip constmction is conventional in soil tamping machines so 
that it will no long e r b e d e tail e d her e . is not described in detail. In the direction of the bow-type grip 
66 within the shaft-like handle 64^ the afor e m e ntion e d switching means 24 is held and is in the form 
of a 2/2-way valve._ The fluid supply of the switching means 24 takes place via a supply line 68 in 
which the lines for the connecting point N are routed, as well as the connecting lines for the tank T. 
To actuate the switching means 24^ the actuating part 30 is routed fluid-tight out of the handle 64 in 
the manner of an actuating rod and can be movably connected to an operating lever 70 which on . 
On its lower en d, lever 70 is pivotally connected via a swivel point or pivot 72 on the handle 64 and 
e n. On its upper en d, lever 70 has a control button 74.. In the actuating position shown in FIG. 2^ 
the switching means 24 is switched to emergency "off", i.e.. the pressure regulator 22 controlled by 
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the switching means 24 provides for unpressurized circulation of the fluid which is delivered from 
the hydraulic pump 12 into the circuit 16._ Both the drive 56 and rfse-the mechanism 10 are turned 
off in this way. 

In FIG. 3;, this switching situation as-shown in FIG. 2 is reproduced and enlarged for the 
parts located in the circuit as shown in FIG. 2. .The valve piston 76 of the switching means 24 is 
guided pressure-tight on the end side and sealed in the receiving parts 78, 80r4he -. The r eceiving 
part 80 feffiringfornis an annular recess in the form of a receiving sleeve in which the reset spring 
28 of the switching means 24 is held. Viewed in the direction of looking at FIG. 3, the valve piston 
76 with a spherical extension engages a corresponding recess in the rod-shaped actuating part 30. _In 
the "off or emergency "off position shown in FIG. 3, the valve piston 76 accordingly is in its left 
stop position with the receiving sleeve 78^ and one control space 82 is reduced essentially to zero^; 
conversely^ the other control space 84 with the reset spring 28 has its greatest volume. 

These control spaces 82, 84 are connected to each other to carry fluid via diagonally running 
or extending fluid paths 36 , and via . Via a transversely running connecting point 86^ a fluid- 
carrying connection to a groove-like center recess 88 in the valve piston 76 can be produced. 
Furth e rmor e , th e The valve piston 76 is guided in a housing 90 which has having two v^dening 
annuh 92, 94 which ar e connected to the center recess 88.. The tank annulus 92 is connected to the 
tank T to carry fluid-and-fe e. The other annulus 94 is connected to the connecting point N._ In the 
"off or emergency "off position shovm in FIG. 3, a fluid-carrying connection between the 
connecting point N and the tank T via the annuli 92, 94 and the middle recess 88 is established-t5*e} 
and this . This operating diagram as-shown in FIG. 3 corresponds to the operating diagram as-shown 
in FIG. 1, to the extent the switching means 24 is r e f e rr e d to in the form of a 2/2-way valve. 

As shown in FIG. 4 which in turn shows th e same s e ctional view as FIG. 3 , the switching 
means 24 is shown in its operating positio n, in which b v . Bv actuating the control button 74^ the 
rod-shaped actuating part 30 is moved from left to right. Accordingly th e The control space 84 
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travels back as far as the aimulus with the reset spring 28 to zero and the control space 82 becomes 
correspondingly larger with the motion of the valve piston 76 from left to right, viewed in fee 
dir e ction of looking at F IG. 4. ^The reset spring 28 is now pretensioned^^ and the two annuli 92, 94 
are separated from each other via the control edge 96 of the valve piston._ This switch position leads 
to the pressure regulator 22, as already described, likewise assuming its blocking position as shown 
in FIG. 1 and th e n . Then both the vibration mechanism 10 and ^se-the hydrauUc drive 6 can be 
started. 

The control surface of the control space 82 is selected to be larger than the control surface of 
the control space 84 such that a sufficient excess of force results compared to the combined force of 
hydraulic force and spring force of the reset spring 28. Thus th e The valve piston 76 is then held in 
the operating position if operational actuation is initiated via the control button 74 by pulling._ In an 
emergency situation^ the control button 74 during operation can then be pressed into the "off* or 
emergency "off* positio n and th e . The control button 74 is then pressed as far as a stop against the 
force differenc e and th e . The b reakaway torque of the valve piston seals in the two receiving parts 
78, 80, and is then held in this position.. By m e ans of the pressure regulator 22^ reliable control of 
the relatively high volumetric flow of the hydraulic pump 12^ of, for example^ approximately 40 
1/min^ is ensured with relatively small control currents which can b e managed by a switching means 
24 which can be h oused in the grip of the soil tamping machine.. With the solution as claimed in of 
fe ethe present invention, consisting o fi ncluding a pressure regulator, the pressure limiting valve and 
the diaphragm or throttle valve, it is possible to control only the pilot pressure for the pressure 
regulator 22 via the switching means 24 in order in this way t o be able to control the sequence of 
movements of the entire soil tamping machine. 

While one embodiment has been chosen to illustrate the invention, it will be understood 

bv those skilled in the art that various changes and modifications can be made therein without 
departing from the scope of the invention as defined in the appended claims. 



